Expression of the human melanocortin-4 receptor gene is controlled by several members of the Sp transcription factor family.
The melanocortin-4 receptor (MC4-R) plays a key role in the hypothalamic control of food intake, lending importance to the understanding of the mechanisms that regulate its expression. To identify factors controlling the expression of the human (h) MC4-R gene, a fragment containing 1253 bp of the 5'-flanking region of the hMC4-R gene was isolated. A series of hMC4-R luciferase constructs were developed and used to transiently transfect HEK293 and GT1-7 cell lines, both expressing endogenous MC4-R mRNA. Deletion analysis of the 1253 bp fragment showed that the basal promoter activity is mainly restricted to the 179 bp upstream of the transcription start site in both cell types. Mutation of a putative Sp1-binding site located at position -76 bp resulted in a dramatic reduction of the luciferase activity in HEK293 and GT1-7 cells by 87 and 80% respectively. Both in vitro and in vivo studies (gel shift and chromatin immunoprecipitation analyses) revealed binding of both Sp1 and Sp3 to this site in HEK293 cells. Cotransfection with an Sp1 expression vector in Drosophila cells that do not express Sp1, in conjunction with treatment of HEK293 cells with mithramycin A, a specific inhibitor of Sp1, confirmed the role of Sp1. For the first time, we have demonstrated that the constitutive activity of the hMC4-R promoter is dependent upon Sp transcription factors.